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affiliation using dual ISW signalling. In another aspect 
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way, many thousand subscribers are afforded access to 
a single trunked system, and control channel traffic 
congestion is minimized. 
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SIGNALLING METHOD FOR ESTABLISHING 
TRUNKED COMMUNICATION 

TECHNICAL FIELD 

This invention relates generally to trunked communi 
cation systems, and more speci?cally to an improved 
signalling method for requesting or establishing trunked 
calls. 

BACKGROUND ART 

That trunked communication systems afford the most 
efficient use of limited frequency spectrum has become 
well accepted. In both the private and public markets, 
more and more businesses, associations, and agencies 
are specifying trunked systems for their communication 
needs. In a trunked communication system, a central 
controller allocates a limited number of channels among 
many subscribers. Generally, within a trunked system, 
the many subscribers are organized into ?eets, sub-?eets 
or groups, and individuals. Accordingly, each sub 
scriber has a ?eet, group, and an individual identi?ca 
tion (ID) code. Since the number of channels is far less 
than the number of subscribers, the subscribers must 
request and be granted a channel before they may com 
municate. 
To initiate a group call, it is known for a requesting 

subscriber to transmit an information packet, commonly 
referred to as a “call reques ”. The call request consists 
of an ID ?eld containing the requesting subscriber’s 
?eet, group, and individual IDs, and a digital code (re 
ferred to as a call type ?eld), which represents the type 
of call desired (a group call in this example). Generally, 
call requests are encoded with error correcting and/or 
other codes to form Inbound Signalling Words (ISWs) 
to facilitate communication. The central controller re 
ceives the ISW and extracts the call request. If a chan 
nel is available, the central formats an information 
packet, commonly referred to as a “channel grant”, 
which comprises the requesting subscriber’s ?eet, 
group, and individual IDs, and a channel assignment 
?eld, which contains a digital code representing the 
channel upon which communications may commence. 
The central encodes the channel grant into an Out 
bound Signalling Word (OSW), which is transmitted to 
all subscribers monitoring a selected one of the available 
channels designated as the control channel. If there is 
no channel available, the central formats and returns a 
“Busy OSW”. Upon receipt of the channel grant, the 
requesting subscriber moves to the assigned channel 
and begins transmitting, while all other subscribers in 
the same group as the requesting subscriber move to the 
channel as listening units. In this way, a group call is 
established. 
An advance in the trunked communication arts was 

afforded by an expanded signalling protocol described 
in a co-pending application by Ken Zdunek entitled 
“Improved Dispatch Trunked Radio System”, Ser. No. 
933,367, ?led Nov. 19, 1986, and assigned to the same 
assignee as the present invention. The expanded signal 
ling protocol employs dual ISWs to enable subscribers 
to request both inter-?eet and intra-?eet individual or 
private calls, as well as providing for advanced vopera 
tional features such as Dynamic Individual Reprogram 
ming, Dynamic Group Regrouping, Emergency Call, 
and other features desired or required by trunked sys 
tem users. However, this advance was not without cost. 
In fact, it may be said that the advanced dual ISW sig 
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2 
nalling protocol contributes to control channel traf?c 
congestion, which represents one of the potential prob 
lems of contemporary trunked communication systems. 
Within a single trunked system, there may be hundreds 
of ?eets, several hundred groups, and several thousand 
subscribers. Given a ?xed number of subscribers, the 
advanced dual ISW protocol automatically doubles the 
traffic on the control channel. Further, the congestion 
on the control channel may become compounded as 
additional subscribers are “loaded” (i.e., the central is 
programmed to recognize their IDs) onto the system. 
This may lead to unacceptable system access time in 
large high-use systems as subscribers are unable to place 
call requests on the congested control channel. 
As previously mentioned, there has been, and pres 

ently continues to be, tremendous growth in both the 
installation of new trunked systems, and in the loading 
of additional subscribers onto existing systems. This 
continued growth, however, has identi?ed another 
problem in contemporary trunked systems. That is, the 
problem of limited subscriber ID capacity. In present 
trunked systems, the ID portion of the call request is 
limited to sixteen (16) bits. These sixteen bits are allo 
cated among the ?eet, group, and individual IDs of a 
subscriber. Although it is possible, to a limited extent, to 
have fewer ?eets and/or groups and to allocate more 
bits to the individual ID ?eld, typically, presenbday 
trunked systems may recognize only approximately ten 
(10) thousand different individual IDs. Although origi 
nally suf?cient, today, many trunked system operators 
are turning away new subscribers or have lists of sub 
scribers waiting to be loaded. 

Therefore, there is a need in the art to provide a 
trunked communication system that allows many thou 
sand subscribers to be recognized (loaded on the sys 
tem), while contemporaneously providing a signalling 
scheme designed to reduce control channel congestion, 
while still providing the advanced features that are now 
expected and required by trunked system users. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an improved trunked communication sys 
tem. 

It is a further object of the present invention to pro 
vide a trunked communication system that allows sev 
eral thousand additional subscribers to have access to 
the system. 

It is another object of the present invention to pro 
vide a trunked communication system that does not 
increase control channel traf?c congestion. 

If is yet a further object of the present invention to 
provide a trunked communication system that reduces 
control channel traf?c congestion, while contempora 
neously providing advanced trunked system features. 

It is yet another object of the present invention to 
provide a unique unifying communication protocol, 
which implements all the above objects. 

If is a ?nal object of the present invention to provide 
a unique unifying communication protocol which may 
be used in future trunked systems, and retro?tted into 
existing trunked systems. 

It is the ultimate object of the present invention to 
provide an improved trunked communication system. 

Brie?y, according to the invention, a trunked com 
munication signalling method is provided by a unifying 
signalling protocol in which subscribers request com 
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munication channels using only their individual IDs 
encoded into single ISWs. The central decodes the call 
request to extract the requesting subscriber’s individual 
ID and cross references the same to determine the sub 
scriber’s talk-group affiliation. If the requesting sub 
scriber’s affiliation is not known, the central controller 
commands the subscriber to transmit its affiliation using 
dual ISW signalling prior to having access to the 
trunked system. In another aspect of the present inven 
tion, each subscriber informs the central of a change in 
talk-group af?liation, thereby providing continual af?li 
ation updates. In this way, 65,536 subscribers are af 
forded access to a single trunked system, and control 
channel traf?c congestion is minimized by employing 
single ISW signalling whenever possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the present invention which are be 
lieved to be novel are set forth with particularity in the 
appended claims. The invention, together with further 
objects and advantages thereof, may be understood by 
reference to the following description, taken in con 
junction with the accompanying drawings, and the 
several ?gures of which like reference numerals identify 
like elements, and in which: 
FIG. 1 is a block diagram of a typical trunked com 

munication system which may employ the present in 
vention; 
FIG. 2 is an illustration of the single word (ISW) 

‘lsignalling protocol of the prior art; 
FIG. 3 is an illustration of the dual word (ISW) sig 

nalling protocol of the prior art; 
FIG. 4 is an illustration of the unifying signalling 

protocol used by the present invention; 
FIG. 5 is an illustration of the unifying signalling 

protocol used by the present invention to update a sub~ 
scriber’s affiliation at the command of the central con 

" troller; 
FIGS. 6a-b are flow charts of the steps executed by a 

'l‘tsubscriber unit in accordance with the unifying signal 
Sling protocol of the present invention; 

FIG. 7 is a ?ow chart of the steps executed by the 
central controller in accordance with the unifying sig 
nalling protocol of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to FIG. 1, there is shown a trunked 
communication system 100, which may use the unifying 
signalling protocol of the present invention. Typically, 
a trunked communication system comprises at least one 
central controller 110, a plurality trunked repeaters 106 
(one of which is selected to operate as the control chan 
nel 108), and a plurality of subscriber units 102 and 104. 
The heart of the trunked system is the central controller 
110. Call requests or other information encoded by the 
subscribers are relayed by the control channel repeater 
108 to the central 110. The central allocates the limited 
channel resources 106 (two shown) among the several 
subscribers (three shown). The central controls the 
subscribers by encoding channel grants or other infor 
mation into OSWs, which are received by all subscrib 
ers (102 and 104) monitoring the control channel 108. 

Referring now to FIG. 2, there is shown an illustra 
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which contains a binary number organized into and 
representing the subscriber’s ?eet ID 2040, group ID 
204b, and individual ID 2040. The second ?eld of the 
call request 202 is the call type (or alternately message 
code) ?eld 206, which contains a binary number repre 
senting the type of call requested (i.e., individual call, 
group call, etc.). If a channel is available, the central 
forms and transmits a channel grant 208 (communica 
tion B). The channel grant 208 has a 16 bit ID ?eld 
210a-c, in which the subscriber ID of 204a-c is re 
peated. Additionally, a one (1) bit individual ?eld 212, 
and a ten (10) bit channel assignment (or alternately 
message) ?eld comprise the channel grant 208. Thus, 
the prior single ISW signalling protocol 200 provided a 
economical communication method (i.e., low traffic 
congestion), however, this protocol was unable to ac 
commodate the advanced features or expanded infor 
mation exchange required by contemporary trunked 
system users. 

Referring now to FIG. 3, the dual word (ISW) signal 
ling protocol 300 of the prior art is illustrated. Accord 
ing to the protocol of dual word signalling, the sub 
scriber transmits both a ?rst word 302 and a second 
word 304 to the central (see communication A). The 
?rst word 302 comprises substantially the same informa 
tion as the call request 202 of FIG. 2. The second word 
304 comprises a 16 bit ID ?eld 306a-c, which contains 
a binary number that may represent, for example, the 
?eet, group, and individual IDs of a particular sub 
scriber (i.e., the called party of an individual-to 
individual or private call). The second word 304 also 
contains a ?ve (5) bit call type ?eld 308, which may 
contain the same call type information as the ?rst word 
302. The channel grant also has dual words 310 and 312 
(see communication B). The ?rst word 310, comprises 
the same 16 bit ?eet, group, and individual IDs as the 
?rst word 302 of the call request. Additionally, a one (1) 
bit individual ?eld 314 and ten (10) bit message ?eld 316 
make up the ?rst word 310. The second word 312 of the 
channel grant comprises a 16 bit ?eld 306a’-c', which 
contains the same 16 bit fleet, group, and individual IDs 
as the second word 304 of the call request. Following 

. this, the second word 312 comprises an individual ?eld 
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tion of the single word (ISW) signalling protocol 200 of 65 
the prior art. First, a subscriber forms and transmits a 
call request information packet 202 (communication A). 
The call request 202 consists of a 16 bit ID ?eld 204a-c, 

318 and a l0 bit channel assignment 320, which is a 
binary number representing the particular trunked re 
peater (channel) upon which the subscribers are to com 
municate. As can be seen, the dual word signalling 
format 300 has the potential to convey signi?cantly 
more information than the single ISW signalling format 
200. However, equally apparent from FIGS. 2 and 3 is 
the added congestion (i.e., traf?c) resultant from the 
expanded signalling protocol. Thus, a signalling proto 
col is needed to blend the bene?ts of both prior proto 
cols, thereby unifying trunked system signalling. 

Referring now to FIG. 4, the unifying signalling 
protocol of the present invention is illustrated. The 
present invention contemplates that the central has 
stored in any convenient storage means the “talk 
group” affiliation of each subscriber authorized to use 
the system. That is, the subscribers of the present inven 
tion communicate within talk-groups, which may be 
either group-wide (analogous to group calls) or fleet 
wide (analogous to ?eet calls). The central “knows” 
(i.e., has been programmed by the system manager or 
operator) which talk-groups are affiliated with which 
?eets. Thus, a requesting subscriber need only transmit 
its individual ID since the central may itself determine 
the subscriber’s ?eet-wide talk-group and group-wide 
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talk-group IDs by cross-reference. Thus, in the unifying 
protocol of the present invention, only individual calls 
and talk-group calls may be made, however, the talk 
group calls may be group-wide or ?eet-wide in type. 
Therefore, since the subscriber need only transmit its 
individual ID, the entire 16 bit ID ?eld may be allocated 
to represent the individual ID of a requesting sub 
scriber. Therefore, the present invention permits: 

216=65,536 (1) 

subscribers to operate on one trunked system. Accord 
ingly, the call request 402 of the present invention com 
prises only the 16 bit binary number representing the 
individual ID (404) of the requesting subscriber, and a 
call type code 406, which represents either a talk-group 
or individual call request. 
Upon receiving and decoding the call request 402, the 

central determines whether the individual ID of the 
requestor is authorized to use (i.e., registered on) the 
trunked system. If so, the central determines the talk 
group af?liation(s) of the subscriber by cross-referenc 
ing the subscriber’s individual ID to its group-wide 
talk-group ID, which is conveniently stored in any 
suitable storage means. If the central determines that the 
call request comprises a group-wide call, the central 
may format and return an appropriate group-wide talk 
group channel grant. If, however, the call request is for 
a ?eet-wide call, the central determines the subscriber’s 
?eet-wide talk-group ID. Accordingly, a ?eet-wide or 
group-wide talk-group channel grant 408 is of the dual 
word type and comprises a ?rst word 410 and a second 
word 412. The ?rst word 410 consists of the requesting 
subscriber’s individual ID 404', a one bit individual ?eld 
414, and a ten bit status ?eld 416. The second word 412 
consists of a ?rst ?eld having 16 bits, which contains a 
binary number representing either the ?eet-wide or 
group-wide talk-group ID with which the requestor 
will communicate. The second word also has a one bit 
individual ?eld 420 and a ten bit channel assignment 
?eld 422, which indicates the channel upon which com 
munication may commence. 

Thus, the present invention provides a unifying pro 
tocol employing both single word and dual word signal 
ling. Single word signalling is used for talk-group call 
requests, while channel grants are returned using a dual 
word format. This arrangement eases control channel 
traf?c since subscriber requests are transmitted ran 
domly. That is, a subscriber has no knowledge before 
hand whether another subscriber will simultaneously 
transmit a call request, which results in a call request 
collision. Therefore, using single word signalling (as 
opposed to dual word signalling) on the inbound asyn 
chronous channel eases congestion by reducing call 
request collisions. On the outbound control channel, 
dual word signalling affords the present invention the 
ability to convey superior amounts of information to 
support the advanced features of contemporary trunked 
systems. The dual word channel grant protocol does 
not unduly burden the outbound channel because it is 
synchronous. That is, the central has the ability to 
queue outbound OSWs and transmit them in a contigu 
ous seriatim manner. Accordingly, the present inven 
tion provides for reduced control channel congestion, 
while supporting advanced trunking features. More 
over, the present invention additionally allows a sub 
stantially increased number of subscribers to avail them 
selves to the advantages of trunked communication. 
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6 
Referring now to FIG. 5, the preferred signalling 

protocol 500 of the present invention to update the 
subscriber’s talk-group af?liation is illustrated. The 
present invention contemplates several circumstances 
under which the central would not have the subscriber’s 
talk-group af?liation, or at least, not the correct af?lia 
tion. For example, a newly loaded subscriber will have 
no talk-group affiliation stored within the central. Fur~ 
ther, the memory means within the central may fail and 
all subscriber af?liations may be lost. Moreover, in the 
case of an established subscriber, the current talk-group 
affiliation may be readily changed by the subscriber. 
That is, a subscriber may have the ability to change, at 
will, from talk-group to talk-group. In this case, the 
central will have not have the subscriber’s current talk 
group affiliation, and thus, would be unable to properly 
structure a call. 

Referring still to FIG. 5, a subscriber may transmit a 
call request 502, which comprises its 16 bit individual 
ID 504, and a call type code 506. The central decodes 
the ISW to recover the subscriber’s individual ID and 
determines whether the subscriber is authorized to use 
the trunked system. If so, the central may cross refer 
ence the subscriber’s individual ID to determine the 
subscriber’s talk-group at‘?liation(s). If, due to failure or 
otherwise, the central determines that there is no talk 
group af?liation stored for that particular subscriber, 
the central formats a single word command 508, which 
comprises a ?rst ?eld containing the requestor’s individ 
ual ID 504’, an individual bit, and a 10 bit “send talk 
group affiliation” command code 510. The requesting 
subscriber alone decodes the command 508 and re 
sponds by transmitting an affiliation update message 
512. The update message 512 is preferably of the dual 
word type‘ with the first word consisting of the request 
ing subscriber’s 16 bit individual ID 504 and a 5 bit ?eld 
containing a 5 bit digital code 514, which indicates that 
a second word containing the subscriber’s group-wide 
talk-group affiliation follows. The second word of the 
update message 512 is also divided into two ?elds, the 
?rst of which contains a 13 bit binary number represent 
ing the subscriber’s group-wide talk-group affiliation 
516, and the second ?eld 506 repeats comprises an 8 bit 
digital word representing status and/or call type infor 
mation. The central receives and decodes the update 
message 512 and conveniently stores the subscriber’s 
talk-group affiliation 516. The central may now format 
and transmit a dual word channel grant 518. As dis 
cussed in conjunction with FIG. 4, the preferred chan 
nel grant has as a ?rst word the subscriber’s 16 bit indi 
vidual ID 504’, a one bit individual ?eld 520, and a 10 bit 
status ?eld 522. The second‘ word comprises a ?rst ?eld 
524 containing a binary number representing either a 
?eet-wide or group-wide talk-group ID (depending on 
the call type request), a one bit individual ?eld 526, and 
a ten bit channel assignment ?eld 528. In this way, the 
central may be updated prior to granting the requestor 
access to the trunked system. 

In the case of an established subscriber that changes 
talk-groups, the present invention contemplates that the 
subscriber will automatically update the central. Typi 
cally, each subscriber having the ability to change talk 
groups is equipped with a selection mechanism, such as 
a push-button or rotary switch. In one preferred em 
bodiment, each subscriber may automatically format 
and transmit an update message (512 of FIG. 5) when 
ever the subscriber changes talk-groups. That is, as soon 
as the subscriber actuates the selection mechanism, the 
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subscriber transmits the update message and awaits an 
acknowledge OSW from the central. Preferably, the 
acknowledge OSW comprises a single word command 
(such as command 508 of FIG. 5) to minimize control 
channel traf?c, however, a dual word command (such 
as command 518 of FIG. 5) may be used. This method 
is generally preferable for push-button or keyboard type 
selection mechanisms. 

In another preferred embodiment, an affiliation up 
date message (512 of FIG. 5) is automatically transmit 
ted upon the subscriber’s next actuation of the push-to 
talk (PTT) switch following a talk-group affiliation 
change. In this way, a subscriber may make several 
talk-group changes without generating additional up 
date messages until the subscriber desires to communi 
cate. In either of these preferred embodiments, the sub 
scriber makes call requests using the dual word format 
until it receives either a channel grant or an acknowl 
edge message. 

Referring now to FIGS. 6a-b, flow diagrams illus 
trating the steps executed by a subscriber operating 
according to the present invention are shown. In FIG. 
6a. the automatic affiliation routine begins in step 600, 
wherein a subscriber changes its talk-group affiliation. 
In step 602, an acknowledge (ACK) flag is cleared. The 
purpose of the acknowledge ?ag is to have a record 
within the subscriber indicating that the central pos 
sesses the current talk-group affiliation of the sub 
scriber. According to the present invention, if the ACK 
?ag is set (i.e., logic one) the subscriber assumes that the 

" central possesses its current talk-group affiliation and 
would operate to transmit a single word channel request 
for any future communications. Conversely, if the ACK 

' ?ag is not set (i.e., logic zero) the subscriber would 
transmit a dual word channel request for a communica 
tion channel since the subscriber would assume that the 
central does not possesses its current talk-group affilia 
tion. 

In an automatically updating subscriber, a dual word 
update (see 512 of FIG. 5) is transmitted (step 604) 

__}immediately after a subscriber changes its talk-group 
i affiliation. Accordingly, decision 606 determines 
whether the updating subscriber has received a re 
sponse from the central acknowledging the central’s 
reception of the update message. If no response has been 
received, decision 608 determines whether the response 
timer has expired. If not, a loop is formed between 
decision 606 and 608 until either a response is received 
or the timer expires. If the timer has elapsed, decision 
610 determines whether a retry counter has expired. 
Preferably, each subscriber will re-transmit (retry) the 
dual word update a predetermined number of times. If 
the counter has expired, the routine ends and the sub 
scriber must re-start the routine later. If the retry 
counter has not expired, the routine returns to step 604 
(reference letter A) re-transmit the dual word update. 
Assuming that a response is received, decision 612 

determines whether an acknowledge OSW has been 
received. If the response received was not an acknowl 
edge OSW, decision 614 determines whether a channel 
grant (see 518 of FIG. 5) has been received. If not, the 
response received was invalid and the routine returns to 
reference letter A. If the determination of either deci 
sion 612 or 614 was affirmative, the routine proceeds to 
decision 616, which determines whether the subscriber 
was returned the correct affiliation. If so, step 618 sets 
the subscriber’s ACK flag and the routine continues 
normal operation. If, however, the determination of 
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decision 616 is that the central has returned an incorrect 
affiliation, the routine reverts to step 604 (reference 
letter A), which re-transmits the dual word update in an 
attempt to correct the central. 

In FIG. 6b, the FIT affiliation update routine for a 
subscriber unit is shown. In step 620, the subscriber 
units changes (perhaps several times) its talk-group 
af?liation. When a talk-group affiliation is changed, the 
ACK ?ag is cleared in step 622. Decision 624 deter 
mines whether the subscriber has activated its PTT 
switch to initiate a call. If not, the subscriber continues 
normal operation. However, if the PTT of the sub 
scriber has been activated, step 626 transmits a dual 
word call request since the subscribers talk-group has 
changed. Accordingly, decision 628 determines 
whether the central has responded to the subscriber’s 
call request. If not, decision 630 determines whether the 
time-out timer has expired. As previously described in 
conjunction with FIG. 6a, decisions 628 and 630 form a 
waiting loop until a response is received or the timer 
expires. If the timer has elapsed, decision 632 deter 
mines whether the re-try counter has expired. If not, the 
subscriber will re—transmit (step 626) the request. If 
however, decision 632 determines that the retry timer 
has expired, the routine ends. 

If a response is recognized, decision 634 determines 
whether the received response was a channel grant (see 
518 of FIG. 5). If not, the response was invalid and the 
routine returns to reference letter B to re-transmit the 
call request (step 626). If, however, the determination of 
decision 634 is that a channel grant was received, deci 
sion 636 determines whether the correct affiliation (see 
524 of FIG. 5) was returned with the channel grant. If 
not, the routine reverts to reference letter B to re-send 
a dual word update (step 626) to correct the central. If, 
however, the central has the correct af?liation the 
ACK flag is set (i.e., logic one) in step 638 and the 
subscriber processes the call normally. In this way, the 
subscriber units of the present invention operate to 
transmit single word call requests whenever possible, 
reverting to dual word signalling only upon command 
or when changing talk-group affiliations. 

Referring now to FIG. 7, the steps executed by the 
central controller in accordance with the present inven 
tion is shown. The routine begins in step ‘700 in which 
the central determines whether a single word call re 
quest has been received. If the determination of decision 
700 is that a single word request (502) has been re 
ceived, decision 702 determines whether the request 
had the correct individual ID. That is, whether the 
individual ID transmitted in the call request is one an 
thorized to use the trunked system. If not, the request is 
ignored and the routine returns to decision 700 to begin 
again. However, if decision 702 determines that the 
subscriber is authorized, the routine proceeds to step 
704, which cross-references the individual ID to deter 
mine the subscriber’s aftiliation(s). If the af?liation(s) 
are not known to the central, step 706 returns a send 
affiliation command (508) to the particular subscriber If 
the af?liation(s) are known, the routine proceeds to 
decision 708, which determines whether a channel is 
available on the trunked system. If not, step 710 returns 
a Busy OSW to the subscriber indicating that all chan 
nels are currently in use. However, if the determination 
of step 708 is that a channel is available step 712 formats 
and returns a channel grant (518) to the requesting sub 
scriber. 
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Assuming that the determination of decision 700 is 

that a single word request (502) was not received, a dual 
word update and/or request (508) must have been re 
ceived. Accordingly, the routine proceeds to step 714 in 
which the individual ID (504) and the updated af?lia 
tion (516) are extracted, cross-referenced and stored in 
any convenient storage means. Decision 716 determines 
whether or not the update was also a call request (506). 
If not, step 718 returns an acknowledgment OSW to 
indicate to the subscriber that the central now has the 
correct af?liation. If the determination of decision 716 is 
that a call request was contained with the update, the 
routine proceeds to decision 708 and the call request is 
processed as previously described. 
While particular embodiments of the present inven 

tion have been described and shown, it should be under 
stood to those of ordinary skill in the art that the present 
invention is not limited thereto since many modi?ca 
tions may be made. It is therefore contemplated to 
cover by the present application any and all such modi 
?cations that fall within the true spirit and scope of the 
basic underlying principles disclosed and claimed 
herein. 
'What is claimed is: 
1. In a trunked communication system having at least 

one central controller for allocating a limited number of 
communication channels among a plurality of sub 
scriber units organized in groups and each subscriber 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
communication channels, a method for any of the plu 
rality of subscribers to request access to a communica 
tion channel comprising the steps of: 

(a) transmitting a message comprising at least a call 
request information word having a predetermined 
bit length and being organized in ?elds, wherein a 

' ?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 

(b) receiving a message comprising at least channel 
grant information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

2. In a trunked communication system having at least 
one central controller for allocating a limited number of 
communication channels among a plurality of sub 
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scriber units organized in groups and each subscriber ' 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
communication channels, a method for any of the plu 
rality of subscribers to request access to a communica 
tion channel comprising the steps of: 

(a) transmitting a message comprising at least a call 
request information word having a predetermined 
bit length and being organized in ?elds, wherein a 
?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 
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(b) receiving a message comprising at least a com 
mand information word having a predetermined bit 
length and being organized in ?elds, wherein a ?rst 
?eld represents said subscriber’s individual identi? 
cation code, and a second ?eld represents a prede 
termined command code; 

(c) transmitting a message comprising at least call 
request information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing said type of call re 
quested; - 

(d) receiving a message comprising at least channel 
grant information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: . 

(i) a ?rst word comprises a ?rst ?eld representing 
said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

3. In a trunked communication system having at least 
one central controller for allocating a limited number of 
communication channels among a plurality of sub 
scriber units organized in groups and each subscriber 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
communication channels, a subscriber unit, comprising: 
means for transmitting a message comprising at least 

a call request information word having a predeter 
mined bit length and being organized in ?elds, 
wherein a ?rst ?eld represents the subscriber’s 
individual identi?cation code, and a second ?eld 
represents the type of call requested; 

means for receiving a message comprising at least 
channel grant information words each having a 
predetermined bit length and being organized in 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

4. In a trunked communication system having at least 
one central controller for allocating a limited number of 
communication channels among a plurality of sub 
scriber units organized in groups and each subscriber 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
communication channels, a subscriber unit comprising: 
means for transmitting a message comprising at least 

a call request information word having a predeter 
mined bit length and being organized in ?elds, 
wherein a ?rst ?eld represents the subscriber’s 
individual identi?cation code, and a second ?eld 
represents the type of call requested; 
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means for receiving a message comprising at least a 
command information word having a predeter 
mined bit length and being organized into ?elds, 
wherein a ?rst ?eld represents said subscriber’s 
individual identi?cation code, and a second ?eld 
represents a predetermined command code; 

means for transmitting a message comprising at least 
call request information words each having a pre 
determined bit length and being organized into 
?elds, wherein: Y 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing said type of call re 
quested; 

means for receiving a message comprising at least 
channel grant information words each having a 
predetermined bit length and being organized in 
?elds, wherein: 
(i) a frst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

5. In a trunked communication system having at least 
one central controller for allocating a limited number of 
communication channels among a plurality of sub 

‘’ scriber units organized in groups and each subscriber 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
vcommunication channels, a method for any of the plu 
rality of subscribers to request access to a communica 

»' tion channel comprising the steps of: 
at any of the subscriber units: 
(a) transmitting a message comprising at least a call 

request information word having a predetermined 
bit length and being organized in ?elds, wherein a 
?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 

(b) receiving a message comprising at least channel 
grant information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment; 

at the central controller: 
(a) receiving said message comprising at least a call 

request information word having a predetermined 
bit length and being organized in ?elds, wherein a 
?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 

(b) cross-referencing said subscriber’s individual iden 
ti?cation code to provide the subscriber’s talk 
group af?liation; 
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(c) transmitting said message comprising at least 

channel grant information words each having a 
predetermined bit length and being organized into 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

6. The method of claim 5, which includes the central 
controller step of: (al) determining whether said sub 
scriber’s individual identi?cation code is valid. 

7. The method of claim 5, which includes the central 
controller step of transmitting a message comprising at 
least a command information word having a predeter 
mined bit length and being organized in ?elds, wherein 
a ?rst ?eld represents said subscriber’s individual identi 
?cation code, and a second ?eld represents a predeter 
mined command code, if the central is unable to deter 
mine said subscriber’s talk-group affiliation. 

8. In a trunked communication system having at least 
one central controller for allocating a limited number of 
communication channels among a plurality of sub 
scriber units organized in groups and each subscriber 
having at least an individual identi?cation code and a 
talk-group af?liation, said subscribers constructed and 
arranged to communicate information on any of the 
communication channels, a method for any of the plu 
rality of subscribers to request access to a communica 
tion channel comprising the steps of: 

at any of the subscriber units: 
(a) transmitting a message comprising at least a call 

request information word having a predetermined 
bit length and being organized in ?elds, wherein a 
?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 

(b) receiving a message comprising at least a com 
mand information word having a predetermined bit 
length and being organized in ?elds, wherein a ?rst 
?eld represents said subscriber’s individual identi? 
cation code, and a second ?eld represents a prede 
termined command code; 

(0) transmitting a message comprising at least call 
request information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing said type of call re 
quested; 

(d) receiving a message comprising at least channel 
grant information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment; 
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at the central controller: 
(a) receiving said message comprising at least a call 

request information word having a predetermined 
bit length and being organized in ?elds, wherein a 
?rst ?eld represents the subscriber’s individual 
identi?cation code, and a second ?eld represents 
the type of call requested; 

(b) cross-referencing said subscriber’s individual iden 
ti?cation code thereby determining the absence of 
the subscriber’s talk-group af?liation; 

(c) transmitting said message comprising at least a 
command information word having a predeter 
mined bit length and being organized in ?elds, 
wherein a ?rst ?eld represents said subscriber’s 
individual identi?cation code, and a second ?eld 
represents a predetermined command code; 

(d) receiving said message comprising at least call 
request information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk'group identi?cation 
code, and a second ?eld representing said type of 
call requested; 

(e) transmitting said message comprising at least 
channel grant information words each having a 
predetermined bit length and being organized in 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined _ 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 
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9. The method of claim 8, which includes the central 4 
controller step of: (a1) determining whether said sub 

, scriber’s individual identi?cation code is valid. 
10. In a trunked communication system having at 

least one central controller for allocating a limited num 
ber of communication channels among a plurality of 
subscriber units organized in groups and each sub 
scriber having at least an individual identi?cation code 
and a talk-group af?liation, said subscribers constructed 
and arranged to change at least their talk-group af?lia 
tion at will and to communicate information on any of 
the communication channels, a method for any of the 
plurality of subscribers to update the central of a talk 
group af?liation change comprising the steps of: 

(a) transmitting, automatically, following selection of 
another talk-group af?liation, a message compris 
ing at least update information words each having 
a predetermined bit length and being organized in 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a predetermined code 
word; 
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(b) receiving a message comprising at least an ac 
knowledge information word having a predeter 
mined acknowledge code. 

11. In a trunked communication system having at 
least one central controller for allocating a limited num 
ber of communication channels among a plurality of 
subscriber units organized in groups and each sub 
scriber having at least an individual identi?cation code 
and a talk-group af?liation, said subscribers constructed 
and arranged to change at least their talk-group af?lia 
tion at will and to communicate information on any of 
the communication channels, a subscribers unit com 
prising: 
means for transmitting, automatically, following se 

lection of another talk-group af?liation, a message 
comprising at least update information words each 
having a predetermined bit length and being orga 
nized in ?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent~ 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a predetermined code 
word; 

means for receiving a message comprising at least an 
acknowledge information word having a predeter 
mined acknowledge code. 

12. In a trunked communication system having at 
least one central controller for allocating a limited num 
ber of communication channels among a plurality of 
subscriber units organized in groups and each sub 
scriber having at least an individual identi?cation code 
and a talk-group af?liation, said subscribers constructed 
and arranged to change at least their talk-group af?lia 
tion at will and to communicate information on any of 
the communication channels, a method for any of the 
plurality of subscribers to update the central of a talk 
group af?liation change comprising the steps of: 

(a) transmitting, automatically, with the subscriber’s 
next transmission, a message comprising at least 
update/ call request information words each having 
a predetermined bit length and being organized in 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing the type of call re 
quested; 

(b) receiving a message comprising at least channel 
grant information words each having a predeter 
mined bit length and being organized in ?elds, 
wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 

13. In a trunked communication system having at 
least one central controller for allocating a limited num 
ber of communication channels among a plurality of 
subscriber units organized in groups and each sub 
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scriber having at least an individual identi?cation code 
and a talk-group affiliation, said subscribers constructed 
and arranged to change at least their talk-group affilia 
tion at will and to communicate information on any of 
the communication channels, a subscriber unit compris 
mg: 
means for transmitting, automatically, with the sub 

scriber’s next transmission, a message comprising at 
least update/call request information words each 
having a predetermined bit length and being orga 
nized in ?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 
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(ii) a second word comprises a ?rst ?eld represent 

ing said subscriber’s talk-group af?liation, and a 
second ?eld representing the type of call re 
quested; 

means for receiving a message comprising at least 
channel grant information words each having a 
predetermined bit length and being organized in 
?elds, wherein: 
(i) a ?rst word comprises a ?rst ?eld representing 

said subscriber’s individual identi?cation code, 
and a second ?eld representing a predetermined 
digital word; 

(ii) a second word comprises a ?rst ?eld represent 
ing said subscriber’s talk-group af?liation, and a 
second ?eld representing a channel assignment. 
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